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(57) [Abstract] 

[Objective] Being a warp sizirg agent of preferred glass weave as re 
inforcenKrt of board or other resin sheet for electronic material, 
itoffers those wha-e tensile strength and electrically insulating 
property and CAF reastance are superiorby comparison with 
conventional goods. 

[Constitution] Beit^ a warp azing agoit which designates poly vi 
nyl alcohol as nain constituent, quantity ofthe alkali metal 
conpound whidi remains in this main conponent is 0.5 wt% or less, 
warp sizing agent for the glass weave. 
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[aainn(s)] 

[Claim 1 ] It designates that content of alkali n^tal compound desig 
nates poly vinyl alcohol and/or poly vinyl alcohol derivative of 
theO.5 wt% or less as primary agpnt as feature, warp sizii^ a^nt for 
glass weave. 



[000 1] 



[Description of the Invasion] 
[0001] 

[Field of Industrial Application] As for this invention, as for details i 
t uses ^ass weave as reinforcement ofprinted circuit substrate other 
reinforced plastic product case \\4iere it is sonEtWng reg^rdir^ 
useful warp sizing agentin warp coating of ^ass weave in reg^d to 
warp sizing agpnt for glass weave. 
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[0002] 

[Prior Art] Glass weave is acquired doing warp and weft yam which 
consist ofthe glass fiber with loom by weaving, glass fiber is 
divided into E glass, D glass, silica glass and the quartz glass etc 
by conposition , but if amount of production of E glass 
occipiesapproximately 8 percentage of glass fiber entirety and 
nentiorethe^ass fiber it points usually to Egjass. Besides E glass, 
with thing ofnonalkaline glass for electrical insulation, alkali 
content islow, is siq^erior in electrical property , heat resistance 
and n^hanical strength or other characteristic, also the 
productivity and econoniy being satisfactory, it is utilized in 
variousfield such as reinforcenent of printed circuit substrate other 
reinforced plastic product. 

[0003] Warp and weft yam of glass weave, spinning doing melt ofth 
eE glass, have consisted from glass fiber which consists of glass 
yam vsiiichthe gjass filament which it acquires several hundred is 
bundled. By way, ^ass fiber immediately after spinning roselt is 
easy,to be hurt damage easily easily in addition with friction of 
thegiass fiber, bundle binder (It calls primary binder. ) which has 
bonding action and lubricating action with spinrar^ stepis granted. 
Because hydroxy group exists very mainly in glass surface 
immliately afterthe spinning, conponent of primary binder major 
portion being hydropW licity, is thestarch where bonding force is 
hi^ those which in addition combine theparaffin or other lubricant 
are used mainly. 

[0004] Furthermore glue (It calls warp sizing agent. ) in order to wi 
thstand rapid opening motion with the loom and friction and impact 
due to shuttle throwing motion is granted to warp. Action of warp 
sizingagentistogrant stiffness and slipperiness to warp. As for 
warp sizing a^nt, in order to grant to uniform in glass warp, to 
bedesirable to use with solution state of low viscosity, ftirthemnore, 
use withthe aqueoiB solution is desired in environmental safety or 
other reason, is a present stale where therefore thewater soluble 
polymer is exclusively used In addition individual glass filament is 
easy to break in glass warp, but itbecon^ big glass fiber of 
flexibility with toi#ness by converging blocking doingthose 
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converging glass yam v^ch is done with warp sizing agent. In 
this case, it possesses strong adhesiveness where warp sizing 
agent confrontsthe gjass filament, furthemiDre a moderate flexibility 
there is, in addition, themschanical property of cement filmwhich 
coating is done it can seek fi-om ^ass surfacethe fact that it 
possesses characteristic wWch does not change with thehunidity . 
There is a polyvinyl alcohol type and a acrylic as water soluble 
polymsr which possesses theabove-mentioned characteristic wHch 
is iBed generally in warp sizing agpnt. Althoi#i both also 
satisfactory adhesiveness are shown, aciylic,toosoft tobe, 
mechanical strength of cement film is low, absorbed moisture to do 
itdarrages easily and also change with hunidity is lar^ it is 
price on that. Therefore, polyvinyl alcohol type is used to warp 
sizing agent for glass weave mainly. 

[0005] Polymeriang vinyl acetate v^ch is a acetic acid ester of vin 
yl alcohol, it designatesthe poly vinyl alcohol as polyvinyl acetate, 
hydrolysis does and produces this. This way esters reaction which 
hydrolysis is done is called thesaponification in carbo?ylic acid 
and alcohol. In thus case, because in glass reaction is slow, it uses 
acid or alkalias catalyst. Because promoting action of saponification 
due to alkali is very large incomparison with acid it can use 
alkaline s^nification, because productbecomes alkali salt of 
carboxylic acid, sodium hydroxide or potassium hydroxide or other 
alkali nretal compound is used as alkali, usually, sodium 
hydroxide is used mainly. 

[0006] This way, polyvinyl acetate in poly vinyl alcohol occasion 
where saponification it does,the sodium acetate and potassium 
acetate or other alkali metal salt it forms in reaction product as 
byproduct. Furthermore, sodiumacetate is main conponent usually, 
major portion of these byproduct is refined recovers in production 
step, but thepart of that remains in poly vinyl alcohol as inpurity. 
Therefore this as primary agqnt using, in warp sizing agpnt which it 
nmufactures,it means that sodium and potassium which are a alkali 
metal remain in theform of salts. 

[0007] As for ^ass weave surface chemical treatment for adhesi venes 
s inprovenent is adninistered asthe post-treatment step after 
weaving. This surface chenical treatnent, occasion \^here glass 
weave was used in reinforcement ofprinted circuit substrate other 
reinforced plastic product, ^ueirig with ^ass fiber and matrix resin 
one step thecouplir^ agent ^^hich improves is granted to glass 
weave surface, that it is surface coatirgwhich does charical bond. 
In this case, v^hen primary binder and warp sizing agent exist in 
glass weave surface, bec^isethe adhesion strength of ^ass and resin 
via coupling a^ decreasesextranely, primary birider and warp 
sizing a^nt or other surface coated matter (Below, it names warp 
sizirig agent sinply. ) have necessity to removegpnerally before 
weaving backward description surface chemical treatment. In this 
case there are several m^lxxi as removal nrethod, can list wet 
typeand dry type. With namely, method which water-based cement 
exclusion is done, It is a method whidi gjue etc incineration is 
removed. 

[0008] With water-based nethod which cement exclusion is done w 
as used fi-om untilrecently mainly with clothirg weave as wet type 
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removal irethod. This method is easy to move because there are not 
times when weaveis exposed to hi^ tenperature by conparison 
with dry n^hod, althoi^i thereis a benefit that, tenacity of weave 
does not decrease, because the warp and weft yam are not set, there 
is a problemwhere grain curvature etcof weave occurs, clothirg 
weave which is easy to correct grain curvature is not executed as 
theone for glass weave wWch is difficult to correct grain curvature 
as anyhow,gpnerally. 

[0009] As dry type sizing removal method, there is a connbination me 
thod of continuous incineration nethod , batch incineration 
n^thod and both Presently, tWs continuous method and two^stage 
incineration rrethod which confines batch method havebecome 
HHinstream In each case utilizir^ property where glass weave does 
not bum, is amethod v^ch warp sizing agpnt incin^ation is 
removed Tliis dry type cement removal method is called heat 
cleaning method. 

[0010] When with case and polyvinyl alcohol type warp sizing ag^ 
nt is used, alkali metal which it mixescontains in glue in form of 
alkali metal carbonate salt or other alkali metal compound remains in 
^ass weavewithout aftar incineration where no heat cleanir^ 
method vsWch you inscribed is adoptedbeing removed. In this case, 
in glass filarrent surface alkali metal compound of major portion 
vMch blocking isdone is liquated is removed in aqueous medium 
by surface chemical treatment vAichwas inscribed, but alkali metal 
conpound of part dissolves inside gjass filament withheatir^ in 
heat cleaning, in order to remain in form of solid solution inthe 
surface, exerts influence on perfomiance of glass weave in penranent. 
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[0011] 

[ProblenB to be Solved by the Invention] As description above wit 
h conventional warp sizing agent, because in heat cleaning alkali 
netal inthe form of salts of alkalinity remains in glass weave, 
followina^roblem occurs. 

( 1 ) Occasion where glass weave was used in printed circuit substrat 
e, electrically insulating property of the printed circuit substrate it 
decreases. 

(2) Occurrence of conductive anodic filament (CAF it calls) of printe 
d circuit substrate is promoted 

(3) Tensile strength of glass weave it decreases with etching action f 
or gjassofthe alkali. 

[001 2] It is sonrthing wiiich designates that warp sizir^ agent for g 
lass weave whiclpcssesses performance wiiere this invention can 
solve this kind of problementirely, is siperior is offered as objective. 
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[Means to Solve the Problems] These inventors discovered fact that i 
t can achieve this objective, result ofthe diligent investig3tion, poly 
vinyl alcohol which sodium acetate or other alkali metal compound 
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conplete renr>val is done as warp sizing agentfor glass weave by 
using in order to solve above-n^ntioned problen%arrived in this 
inventioa Narrrly it is something where this invention designates 
that content ofthe alkali mstal conpound designates poly vinyl 
alcohol and/or poly vinyl alcohol derivative of 0.5 wt%or less as 
prinBiy agent as feature,designates warp sizing a^nt for glass 
weave as gst. 

[0014] Below, this invention is explained in detail, warp sizing age 
nt for glass weave of this invention, polyvinyl acetate 
saponification doing withthe alkali, polyvinyl alcohol type water 
soluble polymsr which is acquired (Below, it names poly vinyl 
alcohol sinply. ) being a glue which consistsof, is sometWi^ wWdi 
designates completely sapmified product or partially saponified 
product namely thepoly vinyl alcohol or poly-(viTTyl alcohol / vinyl 
acetate) copolymer or other poly vinyl alcdiol derivative of 
polyvinyl acetate as primary agent. 

[001 5] As for poly vinyl alcohol whuch is a primary agent of warp si 
zing agent for glass weave of thethis invention, when content of 
alkali metal compound of synthesis step derivation uses thoseof 0.5 
wt% or less, thing is necessary. By way, as for conventional 
conmercial poly vinyl alcohol sodium acetate or other alkali metal 
conpound 0.9 to 1 .8 wei^ % extent remains in gpneral asthe 
byproduct. Therefore, poly vinyl alcohol is used for warp sizing 
ag^nt for glass weave, it isnecessary to remove alkali metal 
conpound. 

[0016] Warp sizing agent for glass weave above-mentioned poly vi 
nyl alcohol is prinery agent, butthe oil it is jointly used in order 
nt)St to designate starching asthe effective, oil can gve flexibility 
and smoothness in yam, grants moisture absorption and 
theantistatic property, but when quantity is many, because strength 
of cement filmdecreases and adhesiveness becomes bad, quantity is 
adjustedaccordir^ to effect which is made objective, addition 
quantity is several to ten and several % general ly with wei^ % of 
anti- prinBry agent, composition of oil wax system, is rou^y 
classified to the oil-based and surfactant system, but you use 
property with effect which ismade objective. 

[001 7] In order to remove warp sizing a^nt for glass weave which i 
s acquired fi-onthese primary agent and oil with postprocessir^ 
with first step decreasingthe glue etc to continuous glass weave 
throu^ throu^ fiimace of the600 to 750 °C, with second stage 
winding glass weave in roll, you insert inthe oven of batch type, 
incineration it is ^neral by several tens of hours heatingwith 350 
to 420 °C to remove. In this case, acetate or other conpound of 
alkali n^tal which remains in poly vinyl alcohol fronthe acetate 
changing in carbonate without being removed, remains in the glass 
weave. In order this as for alkali metal salt which remains, vvith 
alkali glasscon^oding, tensile strength of glass weave besides it 
decreases, occasionwhere glass weave was used in printed circuit 
substrate, alkali metal ion whichremains decreases, electrically 
insulating p-operty of printed circuit substrate to promote 
occurrence ofthe CAF of printed circuit substrate, it is not desirable. 
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[0018] Result of diligent research, removing alkali metal acetate in p 
oly vinyl alcohol strength and theelectrically insulating property 
and CAF resistance of ^ass weave as warp sizing agent which does 
not decrease,it becanne clear for fact that it uses for warp sizing agent 
for glass weaveto be optimum 

[001 9] As alkal i metal conpound removal method of this invention, 
extraction method wKchuses methanol or other solvent, dialysis 
or reverse osmosis method or recrystallization method or other 
purification method concerning solution wWch was melted in 
thewater or other solvent, is listed as preferred method, but it is not 
something which is limited tothis. 

[0020] As for content for poly vinyl alcohol of alkali netal conpoun 
d it is necessary to be aO.5 wt% or less, content of alkali metal 
compound crosses over 0.5 weight % is, kind of when, 
afterincineration removing of warp sizing agent in form of carbonate 
it remairs in the^ass weave, electrically insulating property and 
CAF resistance besides it deteriorates, strength ofthe glass weave it 
decreases. 

[0021] Warp sizing agpnt for glass weave of this invention, poly vin 
yl alcohol and finish \^4^erethe content of alkali metal compound is 
0.5 wt% or less that way, or combines adhesiveness improver ,the 
plasticizer, leveling ag^nt and antiblockirg agent or other 
additive in according to need this, nelts in wateror warm water in 
conventional stirrer-equipped dissolution tank and adjusts. It can 
transport this warp sizing agent quantification with sudi as 
metering pump as methodwhuch uses warp sizing ag^ of this 
invention for gjass warp, it can adopt themethod vAich is applied to 
continuous making use of dip tank and theroll coater or other 
^neral painting method for glass warp as most universal method 

[0022] 

[Work or Operations of the Invention] Regarding to this invention, 
because alkali metal compound does not remain in the warp sizii^ 
agent, strength decrease which it occurs due to fact that 
alkalidama^ glass and, electrically insulating property of^ass 
weave due to inclusion of alkali metal ion, rolewhich prevents 
deterioration of CAF resistance is carried out. 

[0023] 

[Working Exanple(s)] Next, this invention is explained concretely 
with Working Example. 

Working Example 1 

Poly vinyl alcohol of degree of ^ponification 88 % , degree of poly 
merization 600 and residual sodium acetate 0.89 % 1 hour was 
washedwith methanol makir^ use of Soxhlet extractor. Quantity of 
residual sodium acetate is 0.00 wei^ %. It compounded oil udiich 
corfiists of polyethylene glycol modification in this primary agent 
withthe wei^ ratio of 1 0; 1 , in water complete dissolution did with 
concentration ofthe 5 wei^ %. /^plying this solution to glass 
warp, after drying, it retracted in the roll. After retracting fluff of roll 
maintained shape wherebalance is achieved, blocking or other 
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winding deficiency in operation did not occur conpletely. 

[0024] Glass warp which is retracted with loom weaving after doing 
inthe cylindrical pipe of stainless steel of diameter 30 cm was 
retracted in roll. With oven ofbatchsystemSO hour heating glass 
weave of this rollwith 400 °Q incineration it removed primary 
binder and warp sizing agpnt. 

[0025] This ^ass weave, it soaked 7 g1 aqueous solution of amino 
silane couplii^ agent in process liquid which wasadjusted pH 4.5 
with acetic acid, after squee2dng with padder roll, the5 nin drying 
with 1 30 °Q it acquired treated cloth. 

[0026] Next above-mentioned surface treatnent in ^ass weave whic 
h is done Epikote 5045 ( Yuka Shell Epoxy K.K (DN 69-068- 
8882) nBke)80 parts by wei^ , Epikote 1 54 ( Yuka Shell Yjfoynj K. 
K. (DN 69-068-8882) make) 20 parts by wei^ ,as curing a^ and 
curing promoter , dicyaiKxiiarride 3. 2 parts by weigjrt , 2 ethyl 4 
TCthyl imidazole 0.05 parts by wei^ , as dilution solvent , 
dimsthylfonramide 20 parts by wei^ , methyl cellosolve 20 parts 
by wei^ and methylethyl ketone 15 parts by wei^ ,epoxy resin 
varnish wtiich consists of, After impregnating , 5 min thermal 
processing doing withthe 1 50 °Q resin content drew ip prepreg of 
40 %. 4 repeating this prepreg, it formed repetition laminate 
wWcharran^ copper foil of 35 ^min outer layer, 6 0 nin press 
molding did this withthe 1 70 ''C and and pressure 40 kg^cmz 
acquired copper-clad laminated board 

[0027] Working Example 2 

Poly vinyl alcohol of degree of saponification 88 % , degree of poly 
merization 600 and residual sodium acetate 0.89 % 4 0 man was 
washedwith methanol making use of Soxhlet extractor. Quantity of 
residual sodium acetate is 0.50 weight %. Conpounding warp 
sizing agent in same way as Workir^ Exanple 1 concent ng 
thisprin^ agent, weaving it did glass weave, adninisterirg 
treatment whicKs sinilar to Working Exanple 1 , it acquired treated 
cloth. Furthemiore epojQ^ resin processing which is similar to 
Working Exanple 1 wasdone,the copper-clad laminated board was 
drawn up. 

[0028] Conparative Exanple 1 

Without washing poly vinyl alcohol of degree of saponification 88 
% , degree of polynxrization 600 and residual sodium acetate 0.89 
wei^ % withthe methanol, it made primary agent of warp sizing 
agent. Conpoundingwarpsizinga^ntinsameway as Working 
Exanple 1 concerning thisprimary agpnt, weaving it did glass 
weave, administering treatment whichis sinilar to Working Example 
1 , it acquired treated cloth. Furthennore epoxy resin processing 
wiiich is similar to Working Exanple 1 wasdone,the copper-clad 
laninated board was drawn up. 

[0029] Conparative Exanple 2 

Poly vinyl alcohol of degree of saponification 88 % , degree of poly 
merization 600 and residual sodium acetate 0.89 % 3 0 nin was 
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washedwith methanol making use of Soxhlet extractor. Quantity of 
residual sodium acetate is 0.60 wei^ %. Compounding warp 
sizing agpnt in same way as Working Exanple 1 concerrang 
thisprimary agpnt, weaving it did ^ass weave, administering 
treatment whichis similar to Working Exanple 1, it acquired treated 
cloth. Furthermore epo)Q^ resin processing whidi is similar to 
Working Example 1 was done,the copper-clad laminated board was 
drawn tp. 

[0030] Appraisal of characteristic of treated doth 
♦tensile strength 

On basis of JI S R-3420, tensile strength of treated cloth was measur 
ed. tensile strength oftreated cloth which was drawn up with 
aforementionedWorking Exanple 1 to 2 and Comparative Exanple 1 
to2 was shown in Table 1. 

[0031] Appraisal of characteristic of laminated board 

♦insulating resistance 

On basis of JIS C-6481, insulating resistance of laminated board wa 
smeasured 

[0032]* CAP reastance 

Larranated board was insrted in high tenperature hi^ hunidity at 
mosphere of 85 °C and 85 %RIi theinsulating property between 
electrode which was formed in laminated board with through 
holedecreasing to 1/2 measured time when it reachs point of, 
designated this as criterion of CAP resistance. Each charaaeristic of 
lamnated board which was drawn up with aforementionedWorking 
Exanple 1 to 2 and Comparative Exanple 1 to 2 was shown in Table 
1. 

[0033] 
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m 




SIlC^ 1 




784 


735 


1X1014 


1X1012 


100-1200 




0.50 


735 


686 


9X1013 


1X1012 


80-1000 




0.89 


490 


441 


1X1013 


1X1012 


30- 600 


mm 2 


0.60 


539 


490 


2X1013 


1X1012 


50~ 800 
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[0034] Cbllecting to above-mentioned Table 1, in order to be clear w 
ith thecontrast regarding each characteristic of Working Exanple 1 
to 2 and Conparati ve Exanple 1 to 2 which aredisplayed, treated 
cloth which was drawn vp makii^ use of warp sizing a^nt forthe 
glass weave of this invention is siqDerior in tensile strength In 
addition, laninated board which was drawn ip nnaking use of warp 
sizirg ag^ forthe gjass weave of this invention is supoior in 
ireulating resistance and CAF resistance. 

[0035] 

[Effects of the Invention] >Mien treated cloth ^^tuch uses warp sizir^ 
agent for glass weave of this invention becausethere is not a 
strength deterioration due to existence of alkali is superior inthe 
tensile strength, in addition is used for laninated board for printed 
circuit board, becausethe alkali metal ion does not exist, it is a warp 
sizing a^nt for gjass weave where insulating resistanceand CAF 
resistance or other performance improvement are desired. 
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